Mutations and novel polymorphisms in coding regions and UTRs of CDK5R1 and OMG genes in patients with non-syndromic mental retardation.
Mental retardation (MR) is displayed by 57% of NF1 patients with microdeletion syndrome as a result of 17q11.2 region haploinsufficiency. We considered the cyclin-dependent kinase 5 regulatory subunit 1 (CDK5R1) and oligodendrocyte-myelin glycoprotein (OMG) genes, mapping in the NF1 microdeleted region, as candidate genes for MR susceptibility. CDK5R1 encodes for a neurone-specific activator of cyclin-dependent kinase 5 (CDK5) involved in neuronal migration during central nervous system development. OMG encodes for an inhibitor of neurite outgrowth by the binding to the Nogo-66 receptor (RTN4R). CDK5R1 and OMG genes are characterized by large 3' and 5' untranslated regions (UTRs), where we predict the presence of several transcription/translation regulatory elements. We screened 100 unrelated Italian patients affected by unspecific MR for mutations in CDK5R1 and OMG coding regions and in their 3' or 5' UTRs. Four novel mutations and two novel polymorphisms for CDK5R1 and three novel mutations for OMG were detected, including two missense changes (c.323C>T; A108V in CDK5R1 and c.1222A>G; T408A in OMG), one synonymous codon variant (c.532C>T; L178L in CDK5R1), four variants in CDK5R1 3'UTR and two changes in OMG 5'UTR. All the mutations were absent in 370 chromosomes from normal subjects. The allelic frequencies of the two novel polymorphisms in CDK5R1 3'UTR were established in both 185 normal and 100 mentally retarded subjects. Prediction of mRNA and protein secondary structures revealed that two changes lead to putative structural alterations in the mutated c.2254C>G CDK5R1 3'UTR and in OMG T408A gene product.